Characterization of the rabbit sperm membrane autoantigen, RSA, as a lectin-like zona binding protein.
Adhesion between spermatozoa and the egg's extracellular coat, the zona pellucida, involves the sperm's zona binding proteins (ZBP) and their interaction with the carbohydrate residues of the zona. To investigate this interaction in more detail, a purified nonenzymatic ZBP, the rabbit sperm membrane autoantigen, RSA, was used. RSA-zona binding was demonstrated on nitrocellulose blots and by using the Denny-Jaffe crosslinking reagent which identified an 87,000 molecular weight zona component as the ligand for RSA. The RSA-zona binding was of high affinity with a dissociation constant of 5.6 X 10(-13) M. Furthermore, the binding of capacitated spermatozoa to intact zona was inhibited in the presence of RSA. Characterization of the RSA-zona interaction with a variety of simple and complex carbohydrates indicated that the sulfated, complex carbohydrates fucoidin, dextran sulfate, chondroitin sulfate B, and heparin strongly inhibited RSA-zona binding while chondroitin sulfates A and C, cholesterol-3-sulfate, and monosaccharides such as galactose inhibited RSA-zona binding only weakly. It is concluded that RSA functions as a sperm lectin-like molecule to bind the spermatozoon to the zona pellucida.